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Description 

Background of the Invention 

5 [0001] Hydrogenation, fractionation and interesterification are the most common processes utilized within the fats 
and oils industry to modify the chemical and/or physical properties of conventional triglyceride fats or other lipids to 
improve their utility and functionality, e.g. to modify melting points, increase hardness or the solid fat content, increase 
oxidative stability, etc. These processes may be used individually or can be combined to produce fats and oils with 
very specific characteristics. When employing these processes to increase hardness or the solid fat content in the 

10 simplest of terms, these processes rely on the reduction of unsaturation or the increase of saturation and/or the for- 
mation of trans fatty acids. 

[0002] Considerable attention has been drawn in recent years to the relatively high total fat, saturated fat and trans 
fat content of the typical diet. 

[0003] Related health issues which have been greatly publicized are elevated cholesterol levels and low HDL/LDL 
15 cholesterol ratios reportedly resulting from ingestion of saturated fats and cholesterol. And, in addition to saturated 
fats, some reports have implicated trans fatty acids, which are generated when liquid oils are partially hydrogenated 
to increase their solid fat content. 

[0004] Phytosferols are sterols found in plants. While these compounds have long been touted for their cholesterol 
lowering effects, they tend to be very high melting compounds (melting points around 150°C), and they are difficult to 
20 formulate into consumer food products due to poor solubility in fats and immiscibility in water. This solubility problem 
has been partially mitigated by esterification of the sterol. Nevertheless, this still limits use of sterols to food compositions 
with moderate to high fat contents. 

[0005] U.S. Patent No. 5,156,866 discloses sterols used in chewing gums. An emulsifier is added to decrease vis- 
cosity. 

25 [0006] U.S. Patent No. 5,445,811 is directed to phytosterols used in an oil-in-water emulsion intended for intravenous 
administration as a contrasting agent for visibilizing the presence of tumors. Synthetic emulsifiers of the type normally 
used for preparing oil-in-water emulsions are said to be of particular interest. The weight ratio between emulsifier and 
cholesterol or phytosterol can range between 1:1 and 1 :2. In Example 2, 0. 6g cholesterol is used per 100 ml of mixture. 
The mixture is homogenized and autoclaved at 1 21 °C. In Example 1 ,1 2g of cholesterol are used and the mean particle 

30 size of the emulsion is 0.25 mu m. In Example 6, 1.5g of cholesterol per 100ml mixture are used. It is said that the 
mean size of the emulsion particles will preferably be beneath 1 mu m. 

[0007] U.S. Patent No. 5,244,887 is directed to the use of plant stands to reduce cholesterol absorption from foods. 
It is said that the greatest effectiveness is obtained when the stanols are evenly distributed in finely divided form through- 
out the food product or beverage. This can be accomplished by dissolving the stanols in a solubilizing agent such as 

35 vegetable oil, monoglyceride, digiycerides, tocopherols, and mixtures thereof and making suspensions or emulsions 
of the solubilized stanols in carriers such as water, alcohol, polyois and other edible compounds or by suspension of 
the stanols in an emulsion. Solubilizing agents such as monoglycerides and digiycerides are mentioned. A preferred 
food additive is said to comprise, in addition to 25% stanols, 74.8% vegetable oil and tocopherol. The compounds of 
the invention are used as food additives to foods such as meats, eggs, and dairy products. The stanols are said to 

40 remain in solution or uniformly suspended. 

[0008] U.S. Patent No. 4,160,850 mentions low fat margarine products having less than 60 wt. % fat. The invention 
is directed to a shelf stable mix suitable for consumer preparation of a spreadable butter substitute having from about 
20-80% oil and from about 10 to about 80% water. A water-in-oil emulsifier is included. Preferred emulsifiers are phy- 
tosterols. In preparing the solid form of the mix, the emulsifier and hard fat having a melting point of from about 29°C 

45 to about 66°C are formed together as a mixture and solidified. The emulsifier is then added to the melted fat and mixed 
until a clear solution is obtained. 

[0009] U.S. Patent No. 3,865,939 is directed to edible cooking and salad oil compositions having enhanced hypoc- 
hoiesterolemic properties including plant sterols. The limited solubility of plant sterols in any solvent system is noted. 
A solubilizing agent to soiubilize the plant sterol in the oil is selected from the group consisting of fatty acids, monoesters 
50 of fatty acids with polyhydric alcohols and alkanols. The invention is said also to contemplate peanut butter, mayonnaise, 
ice cream and margarine spreads. A solubilizing agent may be selected from a group including simple esters of fatty 
acids such as monoglycerides. 

[0010] U.S. Patent No. 5,502,045 is directed to a beta-sitostanol fatty acid ester or mixture thereof which lowers 
cholesterol levels. In Example 5 a beta-sitostanol ester mixture is added to the fatty part of a conventional soft marga- 
55 rine. 

[0011] Ong, U.S. Patent No. 4,1 95,084 is directed to a pharmaceutical preparation comprising a taste-stable aqueous 
suspension of tall oil sitosterols. 

[0012] Beta sitosterol is described as being the most effective of the sterols for lowering serum cholesterol. Because 
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of certain physical properties of the sterols, it is said not to have been practical to provide a pharmaceutical suspension 
for oral administration which contains much more than 20 w/v of sitosterols, it is said that in order for sitosterols to be 
the most effective in lowering serum cholesterol the medicament must reach the gastrointestinal tract in a finally divided 
dispersed state. 

5 [0013] Ong also reports that sitosterols do not lend themselves readily to incorporation into an aqueous preparation 
for oral administration that has a pleasant mouthfeel. 

[0014] The Ong invention is directed to an aqueous pharmaceutical suspension comprised of finally divided tall oil 
sitosterols, a pharmaceutical^ acceptable chelating agent, sodium carboxymethylcellulose, sorbitol, a pharmaceuti- 
caily acceptable surfactant, simethicone and water. The product is said to have an acceptable taste and mouthfeel that 

10 does not change over an extended storage period. 

[0015] The pharmaceutical suspension of Ong may contain up to about 25 w/v of finally divided tall oil sitosterols. 
At about 20% tall oil sitosterols, the suspension is said not to be excessively viscous and is relatively easy to pour, 
having both good physical and chemical stability. A tall oil sitosterols preparation is said to develop no taste change 
after one year of shelf storage as compared with bitter taste development within two weeks at room temperature for a 

15 suspension of tall oil sitosterols not within the Ong invention. It is said that tall oil sitosterols are very hydrophobic and 
stubbornly resist wet wetting. Vigorous continuous agitation is said to be required to disperse the tall oil sitosterols in 
the vehicle. 

[0016] The Ong phytosterol are said to be ground to a mean particle size of 25 microns or below by use of an air 
mill, high energy hammermill or air filtration mill under refrigeration or through the use of finely ground dry ice. 

20 [0017] EP 289 636 discloses an emulsified or solubilized sterol composition wherein the sterols are emulsified or 
solubilized in an aqueous solution of polyhydroxy compounds containing sucrose fatty acid esters and/or polyglycerol 
fatty acid esters or liquid polyhydroxy compounds. A considerably high shelf stability is said to result and the invention 
is said to be extremely useful in various products including food, cosmetics, drugs and agricultural chemicals. 
[0018] Sterols are described as high melting compounds which are hardly soluble in water and have a melting point 

25 of approximately 1 50°C. It is said to be difficult to obtain a stable, emulsified or solubilized composition. Betasitosterol 
is mentioned among the sterols which may be used in the ! 636 invention. 

[0019] The compositions are prepared by, for example, adding sucrose ester and/or polyglycerol fatty acid ester to 
an aqueous solution of polyhydroxy compound, heating the mixture to 50 to 60°C, adding powdery sterols, stirring the 
obtained mixture at 50-90°C to dissolve the sterols and diluting the obtained solution if required. The compositions are 
30 said to show stable emuls if ication or solubilization without causing any separation of the sterols. 

[0020] CA-A-2,091,152 discloses the preparation of suspensions of colloidal solid lipid particles of predominantly 
anisometrical shape with the lipid matrix being in a stable polymorphic modification and of suspensions of micron and 
submicron particles of bioactive agents. The matrix can be formed of for example sterols. 

[0021] "Effect of Plant Sterols on Lipids and Atherosclerosis", Pollack, O.J., Pharmac. Ther., 31, 177-208 (1985) is 
35 reported in U.S. Patent No. 5,244,887 as suggesting the inclusion of plant sterols such as betasitosterol in such foods 
as butter and margarine to counteract not only the cholesterol in butter, but all other dietary cholesterol and cholesterol 
from non-dietary sources available for absorption and reabsorption. 

Summary of the Invention 

40 

[0022] Therefore the invention relates to a food selected from the group consisting of water-continuous spreads, fat 
continuous spreads, bicontinuous spreads, dressings, beverages, dairy products, milk, cheese, yoghurt, non-dairy 
coffee whiteners, confections and ice cream comprising an aqueous dispersion or suspension comprising 

45 a) one or more high melting lipids having a mean size of 15 microns or lower, and 

b) a non-sterol emulsifier, the w/w ratio of emulsifier to high melting lipid in said aqueous phase being less than 1 :2, 

wherein the high melting lipids impart structure to the food. 

[0023] The present invention is directed to the discovery that phytosterois and other high melting lipids can be used 
50 to impart structure to water and fat continuous spreads and other products including aqueous phases. As mentioned 
above, U.S. Patent No. 3,865,939 discloses the well known difficulties in solubilizing plant sterols in any solvent system. 
[0024] In the present invention, an aqueous dispersion of phytosterol or other high melting lipid is formed which is 
finely dispersed and stable, wherein the phytosterois or other high melting lipid serve to structure the aqueous disper- 
sion. This is particularly useful in water and fat continuous spreads and other food systems or compositions, wherein 
55 the aqueous phase is structured by the phytosterol or other high meiting lipid. 

[0025] By using phytosterois or other high melting lipids as structuring agents, it is possible to avoid or minimize the 
use of saturated fat and other traditional structure-imparting ingredients in food products. For example, the presence 
of conventional thickeners such as gelatin and xanthan gum can be minimized or avoided. Moreover, even the inciusion 
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of partially hydrogenated fat, which generally include trans fatty acids, can be avoided by use of phytosterols or other 
high melting lipids as structuring agents. At the same time, an added benefit where phytosterols are used is the reported 
cholesterol lowering effect of phytosterols. An even further benefit is the reduced calories which result from using high 
melting lipids as structuring agent since phytosterols and some other high melting lipids are barely or completely non- 
5 digestible. 

[0026] Although a particularly advantageous use of the aqueous dispersions of the invention is in the preparation of 
water continuous low or no fat spreads, other food products can benefit from inclusion of the aqueous dispersions or 
suspensions according to the invention. These include fat continuous spreads which may be either vegetable oil or 
butter fat based, bi-continuous spreads, dressings, beverages, dairy products, such as milk, cheeses, yogurt, non- 

10 dairy coffee whiteners, beverages, ice cream, and confections such as candy or chocolate. 

[0027] The aqueous dispersions are useful as such in the preparation of foods and other products. Indeed, with the 
dispersions and process of the invention, it is possible to make very concentrated phytosterol dispersions or suspen- 
sions, which have a number of important functional uses such as structuring, bodying and bulking agents, and whit- 
ening/opacity providers, especially in reduced and low fat foods. 

15 [0028] The phytosterols and other high melting lipids are preferably present in the dispersion or suspension as very 
finely divided particles having a size of 1 5 microns or less, preferably 1 0 microns or less. The dispersion or suspension 
also include a non-phytosteroi emulsifier. The inclusion of a non-sterol emulsifier may be omitted where sterols have 
been esterified with highly hydrophilic compounds such as citric acid, tartaric acid, for example. Such a chemical mod- 
ification to phytosterols or other sterols would preclude the need to use a separate emulsifier of the type such as mono 

20 and digiyceride and polysorbate 60 in preparing the dispersion or suspension. The weight to weight ratio of emulsifier 
to phytosterol or other high melting lipid in the aqueous phase is less than 1:2, preferably less than 1:2.25, most 
preferably less than 1:3. Moreover, the aqueous phase dispersion or suspension according to the invention need not 
to include a large amount of triglyceride fat or other non-high melting lipid. However these non-high melting lipids can 
be present as well. If present the weight to weight ratio of non-phytosterol, non-high melting lipid to phytosterol or other 

25 high melting lipid in the aqueous phase is preferably less than 1 :6, more preferably less than 1 :8. Preferred phytosterols 
are Beta sitosterol, campesterol, stigmasterol, brassicasterol and ergosterol. 

[0029] A particularly advantageous use of the aqueous dispersions of the invention is in an oil-in-water-in-oil spread. 
In such spreads, the phytosterols or other high melting lipids are preferably used to structure both the continuous oil 
phase (external phase) and the dispersed aqueous phase. It has been found that such spreads including a continuous 
30 oil phase having phytosterols or other high melting lipids, a dispersed aqueous phase having phytosterols or other high 
melting lipids and a second oil phase dispersed in the aqueous phase have a reduced tendency toward oil separation 
and therefore an increased product stability. Preferably the continuous fat phase comprises from 0.5 to 5 wt. % phy- 
tosterol or other high melting lipid and the dispersed aqueous phase comprises from 2 to 15 wt. % phytosterol or other 
high melting lipid. 

35 [0030] The aqueous dispersions or suspensions of the invention are preferably prepared by melting the phytosterol 
(or other high melting lipid) and the emulsifier and dispersing the molten phytosterol (or other high melting lipid) and 
emulsifier in water under shear. While not wanting to be limited by theory, it is believed that the step of melting the high 
melting phytosterols with surfactant prior to dispersing in water with or without surfactant contributes importantly to the 
ability to prepare a very fine dispersion with the use of high shear mixing or homogenization of the phytosterol or other 

40 high melting lipid. Preferably the phytosterols or other high melting lipid in the present process and dispersions have 
been reduced to a size of 15 microns or lower, preferably 10 microns or lower. 

Detailed Description of the Invention 

45 [0031] The high melting lipid of the invention is preferably a phytosterol, i.e. plant sterols, such as alpha sitosterol, 
beta sitosterol, stigmasterol, ergosterol and campesterol, alpha spinosteroi and brassiciasterol. Although the foregoing 
are some of the more important phytosterols, at least 44 phytosterols have been identified and it will be apparent to 
one of ordinary skill that many of these will be appropriate for the present invention. Phytosterols are identified in bean 
(1993) phytosterols in "Advances in Lipid Research", pages 193-218, Paoletti, and Kiritchevsky, (Eds) Academic Press, 

50 NY, the disclosure of which is incorporated herein by reference. The disclosure of "Effect of Plant Sterols on Lipids and 
Atherosclerosis", Pollack, O.J., Pharmac. Then, 31, 177-208 (1985) mentioned above is also incorporated by reference 
herein. 

[0032] Many sources of phytosterols are known. Among sources are disclosed in Pollak "Effect of Plant Sterols on 
Serum Lipids and Atherosclerosis", Pharm. Ther. Vol. 31 , pp. 177-208, 1985, the disclosure of which is hereby incor- 
55 porated by reference. See especially Table 7 on page 202. Among the more important sources are rice bran, corn 
bran, corn germ, wheat germ oil, corn oil, saffloweroil, oat oil, olive oil, cotton seed oil, soybean oil, peanut oil, black 
tea, orange juice, Valencia, green tea, Colocsia, kale, broccoli, sesame seeds, shea oils, grapeseed oil, rapeseed oil, 
linseed oil, canola oil, tail oii from wood pulp and other resinous oil from wood pulp. 
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[0033] While particular benefit is obtained when the invention is used to emulsify or solubilize phytosterols or their 
esters, especially those which have been shown to have a cholesterol lowering benefit, zoosterols, fungal, algeal and 
microbial sterols, and other high melting sterols and other lipids may also be used, as appropriate. Among the known 
zoosterols are cholesterol, 24-methylene-cholesterol, 7,22-dehydroxycholes.terol and desmosterol. 
5 [0034] It will generally be desirable to employ high purity and practical grade sterols and other high melting lipids 
which are suitable for ingestion by humans. 

[0035] In addition to zoosterols, phytosterols and other sterols, it is believed that the present invention may be used 
advantageously with other high melting, water insoluble lipids. The high melting, water insoluble, sterols and other 
lipids of the invention have a melting point within the range of 75-200°C. Especially preferred are lipids with melting 

10 points of 100-200°C, and especially from 125-175°C. 

[0036] Other classes of high melting lipids, in addition to the sterols, which may be used herein are the waxes in 
particular, carnauba wax, bees wax, waxes and wax esters from vegetable oil sources, but also sterols, sterolesters, 
stanols, stanolesters, hardened vegetable oils, saturated triglyceride fractions of vegetable oils, mono- and diglycehdes 
can be used. The phytosterols however are the preferred materials, 

15 [0037] Melting point may be measured by known methods such as the AOCS capillary tube method and/or the 
Thomas-Hoover Uni-Melt melting point apparatus, ex. Thomas Scientific, Swedesboro, NJ 

[0038] The invention is used to greatest advantage when employing phytosterols and other sterols which have not 
been esterified. Phytosterols which have been esterified are more readily dissolved in oil phases and do not face to 
as great an extent the problem of solubilization and dispersion in food products having continuous fat phases. However, 

20 it may be appropriate under certain circumstances to utilize esterified phytosterols and other high melting lipids, so 
long as they are high melting, immiscible in water and fall in the desired melting temperature range of 75-20CPC. 
[0039] While the invention has been described as being particularly relevant to sterols, the invention may also be 
applied to their hydrogenated counterparts, such as phytostanols and to other chemically modified sterols. Chemical 
modifications include in addition to complete and partial hydrogenation, esterification, including interesterification. Ex- 

25 amples of phytostanols include campestanol, 22,23 dihydrobrassicastanol, beta-sitostanol and clionastanol. Fatty acids 
esterified to the sterols include long and short chain fatty acids, i.e. C r C 22 . 

[0040] The phytosterols or other high melting lipids will suitably comprise about 1 to about 75% of the aqueous 
dispersions, preferably from 5 to 40 wt. %. However for other applications other amounts can also be used. 
[0041] Many emulsifiers may be used to disperse the phytosterols or other high melting lipids. Preferred emulsifiers 
30 include polyglycerol esters and tweens, especially polysorbate 60. Other examples of emulsifiers which may be used 
include mono- and diglycerides, e.g., Myverol 18-04 available from Quest International, Hoffman Estates, ML, sodium 
stearoyl lactylate, and polysorbates. Most preferred are oil-in-water emulsifiers. 

[0042] The aqueous dispersions according to the invention may include, in addition to the phytosterols or other high 
melting lipids, ingredients such as the following: water, salt, flavors, preservatives, gums, starches, gelatin, milk and 
35 milk protein, colors, acidulants such as citric acid. Obviously, the aqueous dispersion may contain ingredients destined 
for the ultimate food product to be prepared from the dispersion. 

[0043] The aqueous phytosterol and other high melting lipid dispersion of the invention may be concentrated by 
centrifugation, decantation, evaporation or other methods, 

[0044] The concentration of the phytosterols or other high melting lipids in the aqueous dispersion can range from 
40 0.1 to 99 wt. %, especially from 5 to 75, more particularly from 10 to 50. 

[0045] As indicated above, a preferred method of preparing the aqueous dispersion involves mixing molten phyto- 
sterol or other high melting lipid together with molten surfactants in water. Preferably the surfactant level in the molten 
phytosterol phase is 1-20 wt. %. Alternatively, the molten surfactant can be incorporated separately into the aqueous 
phase. 

45 [0046] A bicontinuous spread can suitably be made by dispersing a liquid oil into an aqueous dispersion of high 
melting lipid to form a first dispersion and then dispersing said first dispersion into a high melting lipid-containing oil 
phase. In that instance a product is made, wherein the continuous oil phase comprises 1-25 wt.% high melting lipids, 
the aqueous phase comprises 1-25 wt.% of one or more high melting lipid and the continuous oil phase comprises 
25-95 wt. % of the spread and the internal oil phase comprises from 0 to 70 wt. % of the spread, the aqueous phase 

so comprising 0 to 75 wt. % of the spread. 

[0047] Among the foods in which the dispersions of the invention can provide structuring include water continuous 
spreads, fat continuous spreads, bicontinuous spreads, dressings, drinks, dairy products (such as milk, yogurt, cheese, 
cream cheese) dry mixes, powdered non-dairy coffee whiteners, milkshake mixes, confections, ice creams, instant 
milks, cake mixes and other food and pharmaceutical preparations. 

55 [0048] As indicated above, the aqueous dispersions can be used to structure water continuous spreads or oil-in- 
water-in-oil spreads. In such case, the phytosterols preferably are present to structure both the continuous oil external 
phase and the dispersed aqueous phase. 

[0049] Although not required, if desired the aqueous dispersions of the invention can be used in conjunction with 
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other structuring agents in the spreads and other food products of the present invention. Such structuring agents include 
the mesomorphic phases of edible surfactant disclosed in WO 92/09209, the disclosure which is incorporated herein 
by reference. 

[0050] Spreads according to the embodiment generally contain from less than 85% by weight of edible triglyceride 
5 materials. Suitable edible triglyceride materials are for example disclosed in Bailey's Industrial Oil and Fat Products 
(1979). In higher fat spreads, the level of triglyceride material will generally be more than 60% and less than 80%, 
preferably from 70 to 79% by weight. In spreads of reduced fat content the level of triglycerides will generally be from 
30-60%, more generally from 35 to 45% by weight. In very low fat spreads the level of triglycerides will generally be 
from 0-40%, for example 30%, 25%, 20% or even 10% or about 0%. Other fatty materials, for example sucrose poly- 
10 esters may be used as a replacement for part or all of the triglyceride material. Preferred water continuous spreads 
comprise 0-85 wt. % fat and 1 00-1 5 wt.% continuous aqueous phase. Preferred fat continuous spreads comprise 1 5-80 
wt.% fat and 85-20 wt.% water phase. 

[0051] The phytosterol or other high melting lipid material for use in spreads is preferably used at a level of from 
5-50 wt. % of the aqueous phase, more preferred from 10-50%, most preferred from 20 to 40 % by weight. Spreads 
*5 may comprise additional surfactants to those used to disperse the high melting lipid, for instance, monoglycerides and 
lecithins, ionic edible surfactant such as iactylated fatty acid salts and phophatidic acid. 

[0052] The water phase of the water continuous spread can suitably contain a non-phytosterol emulsifier and high 
melting lipid in a w/w~ratio of less than 1:2. The aqueous phase can also contain a non-high melting, non-phytosteroi 
lipid. In that instance the w/w ratio of the non-phytosterol lipid to the high melting phytosterol is less than 1 :6. The fat 

20 phase of fat continuous spreads can include structuring lipids, selected from high melting lipids and not high melting 
lipids. The high melting lipids preferably being phytosterols. In addition to the above mentioned ingredients, spreads 
in accordance with the invention may optionally contain further ingredients suitable for use in spreads. Examples of 
these materials are gelling agents, thickening agents, sugars, eg sucrose or lactose, or other sweetener materials, 
EDTA, spices, salt, bulking agents, flavoring materials, coloring materials, proteins, acids etc. Suitable biopolymer 

25 materials which may be included in spreads include, for example, milk protein, gelatin, soy protein, xanthan gum, locust 
bean gum, hydrolyzed starches (for example PaselliSA2 and N-oil), and microcrystalline cellulose. Other gelling and 
thickening agents which may be used include but are not limited to carrageenan, pectin, gellan gum, agar, guar, alginate, 
maltodextrin, native and modified starches, and pregelatinized starches. Appropriate aqueous and fat phase ingredi- 
ents are found in Cain et al. US Patent No. 4,91 7,91 5 and Norton et al. US Patent Nos. 5,1 94,285 and 5, 1 51 ,290, the 

30 disclosures of which are hereby incorporated by reference. 

[0053] Various sources for the gelling agents include plants, including marine plants, microorganisms, and animals. 
The amount of biopolymer, if any, in spreads of the invention is dependent on the desired degree of gelling and the 
presence of other ingredients in the composition. The amount of gelling agent may lie between 0 and 30%, mostly 
between 0.1 and 25% based on the weight of the aqueous phase of the spread. If hydrolyzed starches are present 

35 their level may be from 2-20%; other gelling agents may be used at levels of up to 10%, mostly 1-7%, most preferred 
2-5% ail percentages being based on the weight of the aqueous phase. Particularly preferred are combination of say 
2-15% hydrolyzed starch and 0.5-5% of other gelling materials, especially gelling materials including gelatin. 
[0054] In addition to or in combination with the above, the aqueous phase of spreads or other foods may include the 
following ingredients: dairy ingredients such as buttermilk, skim milk, milk, salt, acidulants, such as lactic acid and citric 

40 acid, butter, yogurt, whey, caseinate, milk proteins, vegetable proteins, vitamins and preservatives such as potassium 
sorbate and sodium benzoate. 

[0055] The balance of the spread composition is generally water, which may be incorporated at levels of up to 99.9% 
by weight, more general from 1 0 to 98%, preferably from 20 to 97% by weight. Spreads according to the invention may 
be fat and/or water continuous. 

45 [0056] Where the spread or other food product of the invention includes a fat phase, the composition of the fatty 
phase preferably comprises one or more vegetable oils, preferably sunflower oil, soybean oil, rapeseed oil, canola oil, 
corn oil, peanut/groundnut oil and the like. Although not generally preferred, If desired, dairy and other animal fat may 
also be used. Dairy, other animal fat sources and miscellaneous fat sources include milk (milk fat), buttermilk, fish oil, 
lard and tallow. If desired, the fat may be hydrogenated, fractionated and/or interesterified, but again it will usually be 

50 (ess desirable to include hydrogenated fat, which will be saturated and which may include trans fatty acids. 

[0057] While the fat that is applied in these fat based food products can be any fat, such as dairy fat- and/or vegetable 
fat, if fat is present, for health reasons the use of one or more vegetable fat sources is preferred. In particular, the use 
of liquid fats is preferred. The fat can be one single fat or a blend. The use of fat compositions comprising a considerable 
amount of PUFA (poly unsaturated fatty acid) rich triglycerides in addition to the use of the sterol/sterol ester mixture 

55 is in particular considered highly beneficial. For example, oils of sunflower, safflower, rapeseed, linseed, linola and/or 
soybean can be used in a preferred embodiment. Also the fat compositions mentioned in Netherlands patent documents 
no. 

NL 143115, NL 178559, NL 155436, NL 149687, NL 155177, European patent documents EP 41303, EP 209176, EP 
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249282, and EP 470658, the disclosures of which are incorporated by reference herein, are highly suitable. 
[0058] If a fat blend is used, it is preferred that it comprises at least 30%, and more preferred at least 45% of poly- 
unsaturated fatty acid moieties, based on the total weight amount of the fat in the fat based food product. So a strong 
effect on the cholesterol lowering effect is obtained if use is made of an optimal ratio of sterol and sterol-esters as set 
forth in this application in a food product in which a fat blend comprising at least 30 wt. % of PUFA rich triglycerides is 
used. 

[0059] Where butterfat is used for preparing spreads of the invention, or where the spreads are butter, it is preferred 
that the amount of phytosterol is in the range of 5-1 5%, preferably 1 0-1 5%. As the consumption of butter is considered 
less beneficial for consumers health, the present invention is in particular suitable for making butter or butter-melanges 
containing spreads, as the negative effect associated with the butter consumption can be minimized or even reversed. 
[0060] Generally, dressings or mayonnaise are oil in water emulsions. The oil phase of the emulsion generally is 0 
to 85% by weight of the product. For higher fat products the level of triglycerides is generally from 60-85%, especially 
from 65-80% by weight For salad dressings the level of fat is generally from 10-60%, more preferred from 15 to 40%. 
Low or no-fat containing dressings may for example contain triglyceride levels of 0, 5 r 10 or 15% by weight. 
[0061] Other fatty materials such as for example polyol fatty acids ester may be used as a replacement for part or 
all of the triglyceride materials in the dressings or other foods of the invention. 

[0062] The level of edible surfactant material in the dressing will generally be from 0.1 to 15%, more preferred from 
1-10%, most preferred from 2 to 8% by weight. Preferably the level of nonionic edible surfactant is from 0.1 to 15%, 
more preferred, 0.5-1 0%, most preferred 1 to 8% by weight. Especially preferred are monoglycerides as nonionic edible 
surfactants. Preferably the level of ionic edible surfactant is form 0 to 5%, more preferred 0.05 to 2%, most preferred 
0.1 to 0.5% by weight. 

[0063] Dressings are in general low pH products with a preferred pH of from 2-6, more preferred 3-5, for example 
about 3.5. For the use in dressings the preferred anionic is the diacetyl tartaric ester of monoglycerides (in the examples 
Admul DATEM 1935 ex. Quest Int. has been used). Also an anionic phospholipid such as phophatidic acid can be 
applied. 

[0064] In addition to the above mentioned ingredients dressings in accordance with the present invention optionally 
may contain one or more other ingredients which may suitably be incorporated into dressings and/or mayonnaise. 
Examples of these materials are emulsifiers, for example egg-yolk or derivatives thereof, stabilizers, acidifiers, biopol- 
ymers, for example hydrolysed starches and/or gums or gelatin, bulking agents, flavors, coloring agents etc. The bal- 
ance or the composition is water, which could advantageously be incorporated at levels of from 0.1-99.9%, more pre- 
ferred 20-99%, most preferred 50 to 98% by weight. 

[0065] The dispersions of the invention are useful as natural, non-caloric multifunctional ingredients in a wide range 
of food and pharmaceutical products. The aqueous phytosterol dispersions according to the invention can be used as 
hypochoiesterolemic agents, as a non-caloric bulking agent, as a structuring and thickening material, as coloring, 
clouding and or opacity ingredients, as a high melting carrier for flavors, colors and other materials in a broad spectrum 
of food and pharmaceutical preparations. The phytosterols or other high melting lipids can also be used as high melting 
encapsulation materials. 

[0066] Owing to their structuring functionality, the phytosterols and other high melting lipids can be used to replace 
fat structuring methods such as hydrog en ation, interesterification, and use of natural hard fats such as tropical oils 
and/or animal fats. The aqueous phytosterol or high melting lipid dispersions can be used to replace conventional 
water structuring agents, as well, such as proteins, carbohydrates, gelatins and other thickeners and stabilizers. Elim- 
inating partially hydrogenated fats removes trans fatty acids and reduces saturated fatty acids and calories. Moreover, 
the elimination of hydrogenated fats reduces the perception that the products are somehow "unnatural." 
[0067] Shear can be generated in preparation of the dispersion of the invention by using, eg a turbo mixer, a colloid 
mill, a ball mill, a homogenizer or other mechanical or sonic devices. 

[0068] The particle size measurements may be performed by using a Coulter LS particle size analyzer, ex. Coulter, 
Miami, FL or by Particle Sizing Systems Inc. Models 770 Accusizer and Nicomp 370, Santa Barbara, CA. 
[0069] Preferably the phytosterols or other high melting lipids have a particle size of 1 5 microns or lower. Preferably, 
at least 90% and more preferably 100% of particle sizes fall within a range of between 10 nanometers and 50 microns. 
[0070] Materials which are typically used include phytosterols either pure or technical grade, either in sterol or stanol 
form; saturated distilled mono and diglycerides, e.g. Myverol 18-04; water; and polysorbate 60 (Tween 60). 
[0071] Unless stated otherwise or required by context, the terms "fat" and "oil" are used interchangeable herein. 
Where a phase is said to constitute essentially the entire product, it is meant that such phase constitutes at least 98 
wt. %, especially more than 99 wt % of such product. 

[0072] Where in this application phytosterols are mentioned, phytosterols, phytostanols, or mixtures thereof may be 
used as well. Likewise, where sterols are used in this application stanols are also contemplated. Thus, for instance, 
4-desmethylsterols, 4-monomethylsterois and 4,4 -dimethylsterols, their stanol equivalents and mixtures thereof in any 
combination may all be useful. 
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[0073] Equipment which is typically employed includes Glass Beakers 250 ml and 2000 ml; hotplate and microwave 
oven; high shear turbomixer such as a Silverson with a fine screen gram scale, convention oven to melt phytosterol 
mix at about 150°C, and centrifuge. 



5 Example I 

Phytosterol Water Dispersion Process 



[0074] 

10 

1. Melt 90g of phytosterois and 10g of Myverol 18-04 together in a 250 ml beaker. 

2. Fill each of two 2000ml beakers with about 1500ml of water and heat to a boil in a microwave oven. 

3. Place first 2000 ml beaker with the hot water on a hotplate set for about 95C which has been placed directly 
below the Turbomixer agitator shaft. 

is 4. Turn Turbomixer on and gradually increase shaft speed until water is turbulent and a good vortex has formed. 

5. Slowly add molten (1 50C) 90/1 0 phytosterol/1 8-04 mixture to vortex and increase Turbomixer speed to submerge 
and quickly disperse the molten mix which will have a tendency to foam and set up quickly on the water's surface. 
Caution; Addition of molten 90/10 mix must be controlled to keep foaming to a minimum and the temperature mix 
must not drop by more than a few degrees during this step. Reheat 90/10 mix as necessary and maintain temper- 

20 ature of water at 95C by use of the hot plate. 

6. After dispersing the first half of the 90/1 0 mix (about 50g) in the first beaker with 1 500 ml of hot water continue 
to mix the phytosterol dispersion for about 2 to 3 minutes at high speed. Remove the first beaker from the Tur- 
bomixer and begin dispersing the remaining 90/1 0 mix in the second beaker containing 1 500ml of hot water. Follow 
the same procedures and precautions. 

25 7. Allow phytosterol dispersion to separate. Decant or siphon off water layer. Taste phytosterol layer; if bitterness 

exist combine the two phytosterol layers into one beaker and water wash five times using hot water and Turbomixer 
for each wash cycle. For each cycle, decant wash waster and use about 1500 ml of fresh hot water. 
8. The washed or nonwashed phytosterol dispersion is concentrated in a centrifuge to a moisture level of about 
70 to 75%. Store the concentrated phytosterol dispersion refrigerated. 

30 9. A similar 90/10 phytosterol dispersion can be made by substituting 10g of polysorbate 60 for 10g of Myverol 

18-04. Same procedure and precautions apply. 

10. The dispersion process (particle size reduction) is facilitated by using 1% polysorbate 60 in the hot water to 
which the molten phytosterois are added under Turbomix agitation. However, use of polysorbate 60 in the water 
phase makes separation of the phytosterol layer more difficult and time consuming. 

35 

Typical Formulations Based on Water Dispersed Phytosterois: 



[0075] In ail examples the phytosterol applied (Phyto) was derived from soybean and consisted primarily of Beta- 
sistosterol (45%), campesteroi (27%), stigmasterol (21 %) and some minor other sterols (total 7%). 



40 



Example 2 

65% Oil w/o spread with 10% phytosterois and no trans fats 
45 Part l-Beaker with Oil Phase 
[0076] 





Sunflower Oil 


260g 


50 


100% Phytosterols-pure technical 


10g 






270g @ 150C 



55 



Part I l-Beaker with Water Phase 



[0077] 



90/10 Phyto/18-04 Water Dispersion (72.5% Moisture) 122g @ 20C 
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(continued) 





Salt/Fiavor/color 


8g 






400g Cool to 30C 


5 




and fill 



Procedure: Add Part j to Part I! under Turbomixer agitation. Cool w/o emulsion in a cold water bath (larger beaker) 
while emulsion is under agitation. Cool down to about 30C and fill in to cup. Refrigerate. 

10 Example 3 

65% Oil Duplex Emulsion Spread with 10% Phytosterols & no trans fats Part I - Beaker with o/w Emulsion 
[0078] 

15 



Sunflower Oil 


70g @ 20/25C. 


90/10 Phyto/18-04 Water Dispersion 


121 g @20C. 


Salt 


8g 


Poiysorbate 60 


ig 




200g @ 20/25C. 



Part II - Beaker with External Oil Phase 
25 [0079] 



Sunflower Oil 


188g(c 


$ 150C. 


Myverol 18-04 


2g£ 


8 150C. 


100% Phytosterols - pure/technical 


10g(c 


g 150C. 


Flavor/Color qs add * 










400g 



* add flavor/color when Part I & Part II are being combined 



35 Procedure: Using Turbomixer, prepare Part I by dispersing SF Oil in the 90/10 Phyto/18-04 dispersion in which the 
Poiysorbate 60 has been well incorporated. Then add the Part I o/w emulsion to the beaker containing Part li again 
by using the Turbomixer. Use a cold water bath to cool this fat continuous emulsion down to about 30C. Fill into cups. 
Refrigerate. 

40 Example 4 

[0080] Formulations for 0%, 6% and 24% fat water continuous spreads with 10% phytosterols: 



45 



55 



Ingredients 


0% 


6% 


24% 


90/10 PHYTO/18-04 (72.5% moisture) 


162 


162 


162 


SF oil 




24 


96 


Water (95C) 


215.95 


193.15 


122.45 


Gelatin (beef) 


5 


4.5 


4 


Starch, Remyline AP 


5 


4.5 


4 


Lactose 


4 


3.8 


3.5 


Lactic Acid 


.3 


.3 


.3 


K Sorbate 


.05 


.05 


.05 


Salt 


6.5 


6.5 


6.5 


Buttermilk Powder 


1 


1 


1 


Beta Carotene CWS 1 % 


.15 


.15 


.15 


Flavor and Vitamins 


.05 


.05 


.05 
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(continued) 



5 



Ingredients 


0% 


6% 


24% 




400g 


400g 


400g 



Preparation: Disperse gelatin and starch in the 90C water using the turbomixer. Then add remaining ingredients under 
agitation. Add flavors/vitamins and the 90/10 Phyto/18-04 dispersion last. Cool down to 20-25C pour in cups. Refrig- 
erate. 

Example 5 

0% fat reduced calorie mayonnaise 
[0081] 



20 



25 



30 





Control 


New 


Titanium Dioxide 


1.0 




Vinegar 120 grain 


4.5 


4.5 


Mustard Flour 


0.5 


0.5 


Food Starch Modified 


10.0 


5.0 


K Sorbate 


0.1 


0.1 


Na Benzoate 


0.1 


0.1 


Salt 


2.0 


2.0 


Sugar 


8.0 


8.0 


Beta Carotene 


0.1 


0.1 


Natural Spice Flavor 


0.2 


0.2 


Natural Egg Flavor 


0.2 


0.2 


Phosphoric Acid 


0.2 


0.2 


Water 


73.1 


39.1 


90/10 PHYTO/18-04 @ 72.5% Moisture 




40.0 




100" 6 


100".0 



35 

[0082] Preparation: Cook all ingredients other than the 90/10 Phyto/18-04 dipersion in starch cooker. Cool the cooked 
starch and add the phytosterol dipersion under mild agitation. Mill final mixture through a colloid mill. 
[0083] Formula replaces modified food starch by 50% and use of the artificial food color titanium dioxide (whitening 
and opacity agent by 100%) 

40 

Example 6 

Creamy Italian Dressing 
45 [0084] 



50 





Control 


New 


Soybean Oil 


45.0 


36.0 


Water 


40.4 


11.0 


Sugar 


4.5 


4.5 


Vinegar 120 Grain 


3.0 


3.0 


HVF Algin 


0.2 


0.1 


Buttermilk Powder 


2.2 


1.0 


Lactic Acid 


0.3 


0.3 


Lemon Juice Cone 


0.4 


0.4 


Salt 


2.5 


2.5 
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(continued) 





Control 


New 


Minced Onion 


0.2 


0.2 


Minced Garlic 


0.5 


0.5 


Xanthan Gum 


0.2 


0.1 


Red Bell Peppers 


0.2 


0.2 


MSG 


0.1 


0.1 


Spices 


0.1 


0.1 


Polysorbate 60 


0.2 




90/10 PHYTO/18-04 Moisture 72.5% 




40.0 




100.0 


100.0 



Preparation: Combine ingredients under agitation and process through colloid mill. 

[0085] Formula eliminates use of polysorbate 60 and reduces use of food gums by 50%, buttermilk powder use by 
50% and soybean oil usage by 20%. 

[0086] (t will be apparent that for commercialization the previously mentioned process steps would be upscaled to 
the appropriate process and equipment sizes, types and standards practiced in the particular or relevant food industry. 
[0087] It should be understood of course that the specific forms of the invention herein illustrated and described are 
intended to be representative only as certain changes may be made therein without departing from the clear teachings 
of the disclosure. Accordingly, reference should be made to the following appended claims in determining the full scope 
of the invention. 



Claims 

1. A food selected from the group consisting of water-continuous spreads, fat continuous spreads, bicontinuous 
spreads, dressings, beverages, dairy products, milk, cheese, yoghurt, non-dairy coffee whiteners, confections and 
ice cream comprising an aqueous dispersion or suspension comprising 

a) one or more high melting lipids having a mean size of 15 microns or lower, and 

b) a non-sterol emulsifier, the w/w ratio of emulsifier to high melting lipid in said aqueous phase being less 
than 1:2, 

wherein the high melting lipids impart structure to the food. 

2. The food according to claim 1 wherein the high melting lipids have a mean size of 10 microns or less. 

3. The food according to claim 1-2, wherein the high melting lipids have a melting point within the range of 75-200°C. 

4. The food according to claims 1-3 wherein the high melting lipids are selected from the group consisting of: 
phytosterols, phytostero I esters, sterols, sterolesters, stanol, stanolesters, wax-esters, hardened vegetable oils, 
saturated trygiyceride fractions of vegetable oils, mono-and digiycerides. 

5. The food according to claims 1-4, comprising 0.1 - 99 wt.% preferably 5-75 wt.%, more preferably 10-50 wt.% of 
the high melting lipids. 

6. The food according to claims 1-5 wherein the emulsifier is selected from the group consisting of monoglycerides, 
digiycerides, polysorbates, sodium stearyl lactylate and polyglycerol esters. 

7. The food according to claims 1-5 wherein the emulsifier is an oil-in-water emulsifier. 

8. The food according to claims 1-5 wherein the w/w ratio of emulsifier to high melting lipid is less than 1:2.25, in 
particular less than 1:3. 

9. The food according to claims 1-5 wherein the high melting lipid is a phytostero! which is selected from the group 
consisting of Beta sitosterol, campesterol, stigmasterol, brassicasterol and ergosterol. 
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10. A food according to claims 1-5, wherein the aqueous phase dispersion or suspension also comprises a non-high 
melting lipid in a w/w-ratio to high melting lipid of less than 1 :6, preferably less than 1 :8. 

11. Food product according to claim 1, wherein the food product is a water continuous edible spread comprising a 
5 discontinuous fat phase constituting from 0 to 85 wt. % of said spread, and a continuous aqueous phase constituting 

from 15 to 100 wt. % of said spread. 

12. The spread according to claim 11 wherein 

w a) the high melting lipids are phytosterols and have a mean size of 15 microns or lower, and 

b) wherein the aqueous phase comprises a non-phytosterol emulsifier, and a non-high melting, non-phytosterol 
lipid, the w/w ratio of the non-phytosterol lipid, to the high melting phytosterol being less than 1:6. 

13. The spread according to claims 11-12 wherein the fat phase ranges from 0 to 40 wt. % of said spread, and wherein 
15 the aqueous phase constitutes from 60 to 100 wt. % of the spread. 

14. The water continuous spread of claims 11-13 wherein the aqueous phase includes from 5 to 50 wt. % high melting 
lipids. 

20 15. Food product according to claim 1 wherein the food product is an edible, fat continuous spread comprising a 
continuous fat phase constituting from 1 5 to 80 wt. % of said spread and a discontinuous aqueous phase consti- 
tuting from 20 to 85 wt. % of said spread. 

16. The fat continuous spread according to claim 15 wherein the fat phase includes a structuring lipid selected from 
25 the group consisting of a) high melting lipids and b) lipids which are not high melting. 

17. The fat continuous spread according to claims 15-16 wherein the structuring lipid is selected from the group con- 
sisting of hydrogenated oil, or interesterified oil, or fractionated oils, or non-hydrogenated, non-interesterified non- 
fractionated hardstock or hydrogenated hardstock fat, or interesterified hardstock fat, or hydrogenated hardstock 

30 fat. 

18. The fat continuous spread according to claims 15-17 wherein the aqueous phase includes from 5 to 50 wt. % 
phytosterols. 

35 19, The fat continuous spread according to claims 15-18 wherein the fat phase includes a structuring agent selected 
from the group consisting of hydrogenated and/or esterified phytosterols, free phytosterols, waxes in particular 
waxes from aliphatic long chain fatty acids. 

20. The fat continuous spread according to claims 15-19 wherein the aqueous phase includes dispersed therein a 
40 further fat phase. 

21. The fat continuous spread according to claims 15-20 wherein the continuous fat phase comprises phytosterols. 

22. The fat continuous spread according to claims 15-21 wherein the continuous fat phase comprises from 0.5 to 5 
45 wt. % high melting lipid based on the weight of the product, and the aqueous phase comprises from 2 to 1 5 wt. % 

high melting lipid based on the weight of the product. 

23. A method for preparing an aqueous dispersion or suspension of high melting lipid according to claim 1 comprising 
mixing together a molten high melting lipid, molten surfactant, and water under shear. 

50 

24. The method according to claim 23 wherein said shear is provided by a turbo mixer, a colloid mill, a ball mill or a 
homogenizer. 

25. The method according to claims 23-24 further comprising concentrating the suspension or dispersion. 

55 

26. A process for making a spread according to claim 11 comprising dispersing a liquid oil into an aqueous dispersion 
of high melting lipid to form a first dispersion and then dispersing said first dispersion into a high melting lipid- 
containing oil phase. 
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27. The process according to claim 26 wherein the continuous oil phase comprises 1-25 wt. % high melting lipids, the 
aqueous phase comprises 1-25 wt. % of one or more high melting lipid and the continuous oil phase comprises 
25-95 wt % of the spread and the internal oil phase comprises from 0 to 70 wt. % of the spread, the aqueous 
phase comprising 0 to 75 wt. % of the spread. 

5 

28. A food according to claim 4 wherein the high melting lipid is a chemically modified sterol. 

29. A food according to claim 28 wherein the chemically modified sterol is B sitostanol. 

to 30. Food product according to claim 1, wherein the food product is a fat based food product wherein the fat used in 
the product is a fat comprising at least 30 wt. % preferably at least 45 wt.% of PUFA rich triglycerides, calculated 
on the total weight of the fat present in the product. 

31 . Food product according to claim 1 , wherein the food product is a fat based food product wherein the fat in the food 
*5 product comprises butterfat, and the total amount of phytosteroi is in the range of 5-15 wt. %. 



Patentartspruche 

20 1. Lebensmittel, das aus der Gruppe bestehend aus Aufstrichen mit kontinuierlicherwaftriger Phase, Aufstrichen mit 
kontinuierlicher Fettphase, Aufstrichen mit zwei kontinuierlichen Phasen, Dressings, Getranken, Milchprodukten, 
Milch, Kase, Joghurt, Nicht-Milch-Kaffeeweiftern, Konfekt und Speiseeis, die eine waftrige Dispersion oder Sus- 
pension umfassen, ausgewahlt ist, umfassend 

25 a) ein Oder mehrere hochschmeizende Lipide, die eine mittiere Grofle von 1 5 jim oder weniger haben, und 

b) einen Nicht-Sterol-Emulgator, wobei das Gew./Gew.-Verhaltnis Emulgator zu hochschmelzendem Lipid in 
der waftrigen Phase kleiner als 1 :2 ist und wobei die hochschmelzenden Lipide dem Lebensmittel Struktur 
verleihen. 

30 

2. Lebensmittel nach Anspruch 1 , dadurch gekennzeichnet, daft die hochschmelzenden Lipide eine mittiere Grofte 
von 10 jim oder weniger haben. 

3. Lebensmittel nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet, daft die hochschmelzenden Lipide 
35 einen Schmelzpunkt im Bereich von 75 bis 200°C haben. 

4. Lebensmittel nach Anspruch 1 bis 3, dadurch gekennzeichnet, daft die hochschmelzenden Lipide aus der Grup- 
pe, bestehend aus Phytosterolen, Phytosterolestern, Sterolen, Sterolestern, Stanoi, Stanoiestern, Wachsestern, 
gehSrteten pflanzlichen Olen, ges£ttigten Triglycerid-Fraktionen von gesattigten Olen, Mono- und Diglyceriden, 

40 ausgewahlt sind. 

5. Lebensmittel nach Anspruch 1 bis 4, das 0,1 bis 99 Gew.-%, vorzugsweise 5 bis 75 Gew.-%, bevorzugter 10 bis 
50 Gew.-% der hochschmelzenden Lipide umfafM. 

45 6. Lebensmittel nach Anspruch 1 bis 5, dadurch gekennzeichnet, daft der Emulgator aus der Gruppe, bestehend 
aus Monoglyceriden, Diglyceriden, Polysorbaten, Natriumstearyllactylat und Polyglycerinestern, ausgewahlt ist. 

7. Lebensmittel nach Anspruch 1 bis 5, dadurch gekennzeichnet, daft der Emulgator ein Ol-in-Wasser-Emulgator 
ist. 

50 

8. Lebensmittel nach Anspruch 1 bis 5, dadurch gekennzeichnet, das Gew./Gew.-Verhaltnis Emulgator zu hoch- 
schmelzendem Lipid kleiner als 1:2,25, insbesondere kleiner als 1:3 ist. 

9. Lebensmittel nach Anspruch 1 bis 5, dadurch gekennzeichnet, daft das hochschmeizende Lipid ein Phytosteroi 
55 ist, das aus der Gruppe, bestehend aus beta-Sitosterol, Campesterol, Stigmasterol, Brassicasterol und Ergosterol, 

ausgewahlt ist. 

10. Lebensmittel nach Anspruch 1 bis 5, dadurch gekennzeichnet, daft die waftrige Phasen-Dispersion oder-Sus- 
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10 



pension auch ein nicht-hochschmelzendes Lipid in einem Gew./Gew.-Verhaltnis zu hochschmelzendem Lipid von 
kleinerals 1:6, vorzugsweise kieiner 1:8 umfafet. 

11. Lebensmittelprodukt nach Anspruch 1, dadurch gekennzeichnet, daft das Lebensmittelprodukt ein eftbarer Auf- 
strich mit kontinuierlicher wafirigen Phase ist, der eine diskontinuierliche Fettphase, die 0 bis 85 Gew.-% des 
Aufstrichs ausmacht, und eine kontinuierliche waftrige Phase, die 15 bis 100 Gew.-% des Aufstrichs ausmacht, 
urn fa fit. 

12. Aufstrich nach Anspruch 11, dadurch gekennzeichnet, daft 

a) die hochschmelzenden Lipide Phytosterole sind und eine mittiere Grofie von 1 5 u.m oder weniger haben, und 



b) wobei die waftrige Phase einen Nicht-Phytosterol-Emuigator und ein nicht-hochschmelzendes, Nicht-Phy- 
tosteroi-Lipid umfaftt und das Gew./Gew.-Verhaltnis des Nicht-Phytosteroi-Lipids zu dem hochschmelzenden 
'5 Phytosterol kieiner als 1 :6 ist. 

13. Aufstrich nach Anspruch 11 oder 12, dadurch gekennzeichnet, daft die Fettphase von 0 bis 40 Gew.-% des 
Aufstrichs reicht und wobei die w3fkige Phase 60 bis 100 Gew.-% des Aufstrichs ausmacht. 

20 14. Aufstrich mit kontinuierlicher Wasserphase nach Anspruch 11 bis 13, dadurch gekennzeichnet, daft die waftrige 
Phase 5 bis 50 Gew.-% hochschmelzende Lipide umfaftt. 

15. Lebensmittelprodukt nach Anspruch 1 , dadurch gekennzeichnet, daft das Lebensmittelprodukt ein efibarer Auf- 
strich mit kontinuierlicher Fettphase ist, der eine kontinuierliche Fettphase, die 15 bis 80 Gew.-% des Aufstrichs 

25 ausmacht, und eine diskontinuierliche wafirige Phase, die 20 bis 85 Gew.-% des Aufstrichs ausmacht, umfaftt. 

1 6. Aufstrich mit kontinuierlicher Fettphase nach Anspruch 1 5, dadurch gekennzeichnet, daft die Fettphase ein struk- 
turierendes Lipid enthalt, das aus der Gruppe, bestehend aus a) hochschmelzenden Lipiden und b) Lipiden, die 
nicht hochschmelzend sind, ausgewahlt ist. 

30 

17. Aufstrich mit kontinuierlicher Fettphase nach Anspruch 15 oder Anspruch 16, dadurch gekennzeichnet, daft das 
strukturierende Lipid aus der Gruppe, bestehend aus hydriertem Ol oder umgeestertem Ol oder fraktionierten Olen 
oder nicht-hydriertem, nicht-umgeestertem, nichtfraktioniertem Hardstock- oder hydriertem Hardstock-Fett oder 
umgeesterten Handstock-Fett oder hydriertem Hardstock-Fett, ausgewahlt ist. 

35 

18. Aufstrich mit kontinuierlicher Fettphase nach Anspruch 15 bis 17, dadurch gekennzeichnet, daft die waftrige 
Phase 5 bis 50 Gew.-% Phytosterole enthalt. 

19. Aufstrich mit kontinuierlicher Fettphase nach Anspruch 15 bis 18, dadurch gekennzeichnet, daft die Fettphase 
40 ein strukturierendes Agens enthalt, das aus der Gruppe bestehend aus hydrierten und/oder veresterten Phytoste- 

rolen, freien Phytosteroien, Wachsen, insbesondere Wachsen aus aliphatischen langkettigen Fettsauren, ausge- 
wahlt ist. 

20. Aufstrich mit kontinuierlicher Fettphase nach Anspruch 15 bis 19, dadurch gekennzeichnet, daft die waftrige 
45 Phase darin eine weitere Fettphase dispergiert umfaftt. 

21. Aufstrich mit kontinuierlicher Fettphase nach Anspruch 15 bis 20, dadurch gekennzeichnet, daft die kontinuier- 
liche Fettphase Phytosterole umfaftt. 

50 22. Aufstrich mit kontinuierlicher Fettphase nach Anspruch 15 bis 21, dadurch gekennzeichnet, daft die kontinuier- 
liche Fettphase 0,5 bis 5 Gew.~% hochschmelzendes Lipid, bezogen auf das Gewicht des Produkts, umfaftt und 
die waftrige Phase 2 bis 15 Gew.-% hochschmelzendes Lipid, bezogen auf das Gewicht des Produkts, umfafti 

23. Verfahren zur Herstellung einer waftrigen Dispersion von hochschmelzendem Lipid nach Anspruch 1 , umfassend 
55 Vermischen eines geschmolzenen hochschmelzenden Lipids, eines geschmolzenen oberflSchenaktiven Mittels 

und Wasser unter Scherung. 

24. Verfahren nach Anspruch 23, dadurch gekennzeichnet, daft die Scherung durch einen Turbomischer, eine Kol- 
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foidmuhte, eine Kugelmuhle oder einen Homogenisator bereitgesteilt wird. 

25. Verfahren nach Anspruch 23 bis 24, das aufierdem Konzentrierung der Suspension Oder Dispersion umfafM. 

5 26. Verfahren zur Herstellung eines Aufstrichs nach Anspruch 11, das das Dispergieren eines flussigen Ols in einer 
waftrigen Dispersion eines hochschmelzenden Lipids unter Biidung einer ersten Dispersion und danach. Disper- 
gieren dieser ersten Dispersion in einer hochschmelzendes Lipid enthaltenden Oi-Phase umfafM. 

27. Verfahren nach Anspruch 26, dadurch gekennzeichnet, daft die kontinuieriiche Ol-Phase 1 bis 25 Gew.-% hoch- 
10 schmelzende Lipide umfalit, die waftrige Phase 1 bis 25 Gew.-% ein oder mehrerer hochschmelzender Lipide 

umfa&t und die kontinuieriiche Phase 25 bis 95 Gew.-% des Aufstrichs umfafit und die interne Oi-Phase 0 bis 70 
Gew.-% des Aufstrichs umfafct, wobei die waftrige Phase 0 bis 75 Gew.-% des Aufstrichs umfafit. 

28. Lebensmittei nach Anspruch 4, dadurch gekennzeichnet, dad das hochschmeizende Lipid ein chemisch modi- 
*5 fiziertes Sterol ist. 

29. Lebensmittei nach Anspruch 28, dadurch gekennzeichnet, daR das chemisch modifizierte Sterol B-Sitostanol ist. 

30. Lebensmittelprodukt nach Anspruch 1, dadurch gekennzeichnet, daft das Lebensmittelprodukt ein Lebensmittei- 
20 produkt auf Fettbasis ist, worin das in dem Produkt verwendete Fett ein Fett ist, das mindestens 30 Gew.-%, 

vorzugsweise mindestens 45 Gew.-% PUFA-reiche Triglyceride, bezogen auf das Gesamtgewicht des im Produkt 
vorhandenen Fetts, umfafrt. 

31. Lebensmittelprodukt nach Anspruch 1, dadurch gekennzeichnet, das das Lebensmittelprodukt ein Lebensmit- 
25 telprodukt auf Fettbasis ist, wobei das Fett in dem Lebensmittelprodukt Butterfett umfafit und die Gesamtmenge 

an Phytosterol im Bereich von 5 bis 15 Gew.-% liegt. 



Revendications 

30 

1. Produit alimentaire seiectionne a partir du groupe constitue des pates a tartiner aqueuses continues, des pates a 
tartiner grasses continues, des pates a tartiner bi-continues, des vinaigrettes, des boissons, des produits laitiers, 
du lait, du fromage, des yaourts, des bianchissants non laitiers pour le cafe, des confiseries et des cremes glacees 
comprenant une dispersion ou une suspension aqueuse comprenant 

35 

a) un ou plusieurs iipides a point de fusion eleve ayant une taiile moyenne de 15 microns ou inferieure ; et 

b) un emuisionnant non sterol, le rapport en poids/poids entre I'emulsionnant et le lipide a point de fusion eleve 
dans ladite phase aqueuse etant inferieur a 1 pour 2, 

40 dans iequel le lipide a point de fusion eleve confere une structure au produit alimentaire. 

2. Produit alimentaire selon la revendication 1 , dans Iequel ies Iipides a point de fusion eleve ont une taiile moyenne 
de 10 microns ou inferieure. 

45 3. Produit alimentaire selon la revendication 1 ou la revendication 2, dans Iequel Ies Iipides a point de fusion eleve 
ont un point de fusion compris dans la gamme allant de 75 a 200°C. 

4. Produit alimentaire selon Ies revendications 1 a 3, dans Iequel Ies Iipides a point de fusion eleve sont selectionnes 
a partir du groupe constitue des : phytosterols, des esters de phytosterol, des sterols, des esters de sterol, du 

50 stanoi, des esters de stanol, des esters de cire, des huiles vegetales durcies, des fractions triglycerides saturees 

d'huiles vegetales, des monoglycerides et des diglycerides. 

5. Produit alimentaire selon Ies revendications 1 a 4, comprenant de 0,1 a 99 % en poids, de preference de 5 a 75 
% en poids, de facon plus preferentielle de 10 a 50 % en poids de Iipides a point de fusion eleve. 

55 

6. Produit alimentaire selon Ies revendications 1 a 5, dans iequel I'emuisionnant est seiectionne a partir du groupe 
constitue des monoglycerides, des diglycerides, des polysorbates, du stearyi iactylate de sodium et des esters de 
polysteroi. 
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7. Produit alimentaire selon les revendications 1 a 5, dans leque! I'emulsionnant est un emulsionnant huile dans Teau. 

8. Produit alimentaire selon les revendications 1 a 5, dans lequel le rapport en poids entre I'emulsionnant et le lipide 
a point de fusion eleve est inferieur a 1 pour 2,25, en particulier il est inferieur a 1 pour 3. 

5 

9. Produit alimentaire selon les revendications 1 a 5, dans lequel le lipide a point de fusion eleve est un phytosterol 
qui est selectionne a partir du groupe constitue du Beta sitosterol, du campesterol, du stigmasterol, du brassicas- 
terol et de Tergosterol. 

10 10. Produit alimentaire selon les revendications 1 a 5, dans lequel la dispersion ou la suspension de phase aqueuse 
comprend egalement un Jipide n'ayant pas un point de fusion eleve dans un rapport en poids/poids par rapport au 
lipide a point de fusion eleve qui est inferieur a 1 pour 6, de preference inferieur a 1 pour 8. 

11. Produit alimentaire selon la revendication 1, dans lequel le produit alimentaire est une pate a tartiner comestible 
15 aqueuse continue comprenant une phase grasse discontinue constituant de 0 a 85 % en poids de ladite pate a 

tartiner, et une phase aqueuse continue constituant de 15 a 100 % en poids de ladite pate a tartiner. 

12. Pate a tartiner selon la revendication 11, dans laquelle : 

20 a) les lipides a point de fusion eleve sont des phytosterol et ont une taille moyenne de 1 5 microns ou inferieure ; 

et 

b) dans laquelle la phase aqueuse comprend un emulsionnant non phytosterol et un lipide non phytosterol et 
n'ayant pas un point de fusion eleve, le rapport en poids/poids entre le lipide non phytosterol et le phytosterol 
a point de fusion eleve est inferieur a 1 pour 6. 

25 

13. Pate a tartiner selon les revendications 11 et 12, dans lequel la phase grasse constitue de 0 a 40 % en poids de 
ladite pate a tartiner et dans laquelle la phase aqueuse constitue de 60 a 100 % en poids de la pate a tartiner. 

14. Pate a tartiner aqueuse continue selon les revendications 11 a 13, dans laquelle la phase aqueuse inclut de 5 a 
30 50 % en poids des lipides a point de fusion eleve. 

15. Produit alimentaire selon la revendication 1, dans lequel le produit alimentaire est une pate a tartiner comestible 
grasse continue comprenant une phase grasse continue qui constitue de 15 a 80 % en poids de ladite pate a 
tartiner, et une phase aqueuse discontinue qui constitue de 20 a 85 % en poids de ladite pate a tartiner. 

35 

16. Pate a tartiner grasse continue selon la revendication 15, dans laquelle la phase grasse inclut un lipide structure 
selectionne a partir du groupe constitue de a) des lipides a point de fusion eleve et b) des lipides n'ayant pas un 
point de fusion eleve. 

40 17. Pate a tartiner grasse continue selon les revendications 15 et 16, dans laquelle le lipide structural est selectionne 
a partir du groupe constitue de I'huile hydrogenee ou de I'huile inter esterifiee ou des huiies fractionnees ou de fa 
graisse non hydrogenee, non inter esterifiee, non fractionnee ou de la graisse hydrogenee ou de la graisse inter 
esterifiee ou de la graisse hydrogenee. 

45 18. Pate a tartiner grasse continue selon les revendications 15 a 17 dans laquelle la phase aqueuse inclut de 5 a 50 
% en poids de phytosterols. 

19. Pate a tartiner grasse continue selon les revendications 15 a 18, dans laquelle le phase grasse inclut un agent 
structural selectionne a partir du groupe constitue des phytosterols hydrogenes et/ou esterifies, des phytosterols 

50 libres, des cires et en particulier des cires d'acides gras aliphatiques a longue chaine. 

20. Pate a tartiner grasse continue selon les revendications 15 a 19, dans laquelle la phase aqueuse inclut dispersee 
a I'interieur, une autre phase grasse. 

55 21 . Pate a tartiner grasse continue selon les revendications 1 5 a 20, dans laquelle la phase grasse continue comprend 
des phytosterols. 

22. Pate a tartiner grasse continue selon les revendications 1 5 a 21 , dans laquelle la phase grasse continue comprend 
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de 0,5 a 5 % en poids de liprde a point de fusion eleve sur la base du poids du produit, et ia phase aqueuse 
comprend de 2 a 15 % en poids de iipide a point de fusion eleve sur ia base du poids du produit. 

23. Precede de preparation d'une dispersion ou d'une suspension aqueuse de Iipide a point de fusion eleve selon la 
revendication 1 , comprenant le fait de melanger ensemble et dans des conditions de cisaiilement : un Iipide a point 
de fusion eleve a I'etat fondu, un tensioactif a I'etat fondu et de I'eau. 

24. Procede selon la revendication 23, dans lequel ledit cisaiilement est fournit par un turbomelangeur, un melangeur 
colloidal, un melangeur a bailes ou un homogenetsateur 

25. Procede selon les revendications 23 et 24, comprenant en outre lefaitde concentrer ia suspension ou la dispersion. 

26. Procede de fabrication d'une pate a tartiner selon la revendication 11, comprenant le fait de disperser une huile 
liquide dans une dispersion aqueuse de Iipide a point de fusion eleve afin de former une premiere dispersion, puis 
a disperser ladite premiere dispersion dans une phase d'huile contenant le iipide a point de fusion eleve. 

27. Procede selon la revendication 26, dans lequel la phase d'huile continue comprend de 1 a 25 % en poids de lipides 
a point de fusion eleve, la phase aqueuse comprend de I a 25 % en poids d'un ou de plusieurs Iipide a point de 
fusion eleve et la phase d'huile continue constitue de 25 a 95 % en poids de la pate a tartiner et la phase d'huile 
interne constitue de 0 a 70 % en poids de la pate a tartiner, la phase aqueuse constituant de 0 a 75 % en poids 
de la pate a tartiner. 

28. Produit alimentaire selon ia revendication 4, dans lequel le Iipide a point de fusion eleve est un sterol chimiquement 
modifie. 

29. Produit alimentaire selon la revendication 28, dans lequel le sterol chimiquement modifie est du p-sitostanol. 

30. Produit alimentaire selon la revendication 1, dans lequel le produit alimentaire est un produit alimentaire a base 
de graisse dans lequel la graisse utilise dans le produit est une graisse comprenant au moins 30 % en poids, de 
preference au moins 45 % en poids de triglycerides riches en acides gras poiy-insatures (PUFA), calcule sur la 
base du poids total de la graisse presente dans le produit. 

31. Produit alimentaire selon ia revendication 1, dans lequel le produit alimentaire est un produit alimentaire a base 
de graisse dans lequel fa graisse dans le produit alimentaire comprend la matiere grasse butyrique et fa quantite 
totafe de phytosterol est dans la gamme allant de 5 a 1 5 % en poids. 
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